SUMMARY The relationship of limited joint mobility and finger joint contractures in diabetics to age of onset, duration, and control of diabetes has not been established. We measured the mobility of metacarpophalangeal, wrist, elbow, and ankle joints and assessed the prevalence of finger joint contractures in 254 young diabetics and 110 controls. The presence of microvascular disease was assessed by ophthalmoscopy and urine analysis for proteinuria. An estimate of longterm diabetic control was obtained from a postal questionnaire. A generalised reduction in joint mobility was present in diabetics of all ages two years after diagnosis. The reduction in joint mobility in controls between the ages of 12 and 13 was exaggerated in the diabetics. Diabetics diagnosed before puberty were more severely affected than those with a postpubertal onset, independent of duration of diabetes. Finger joint contractures were a significant feature of longstanding diabetics (nine years or more duration) only.
children.-5 The term cheiroarthropathy (cheiro =hand) indicates that the hand abnormalities are the most striking, but larger joints can also be involved, and 'limited joint mobility' has been suggested as a more appropriate title.
The overall prevalence of joint contractures in these studies varied from 9 to 32%, reflecting the variability of the samples studied and of the screening methods used. The relative influences of age, duration of diabetes, and the importance of diabetic control have yet to be established. Clinical interest lies particularly in the suggestion that limited joint mobility could act as a marker for microvascular complications in longstanding diabetics .5 This study examines ranges of joint mobility and the prevalance of hand contractures in diabetic and control groups, and relates these findings to duration of diabetes, age at onset, the quality of diabetic control, and the presence of microvascular disease.
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Subjects and methods
Two hundred and fifty-four insulin-dependent diabetics aged 6 to 39 were studied (143 males, 111 females), along with 110 similarly-aged controls (54 males, 56 females). Two hundred and twenty-three of the diabetics were examined at the British Diabetic Association's (BDA) summer holiday camps for children and the other 31 were seen in diabetic outpatient clinics. All of the 223 children at the holiday camps were regular attenders at outpatient clinics and represented a broad spectrum of childhood and adolescent diabetes in terms of duration, severity, and control. The control group was made up of volunteer healthy schoolchildren and hospital staff members.
Details of age and duration of diabetes were recorded. The quality of long-term diabetic control was assessed by reviewing outpatient clinic notes or, for the children at the BDA summer camps, by replies to a postal questionnaire sent to consultant paediatricians. The response rate to the questionnaire was 70%. Long-term diabetic control was graded according to the mean clinic blood glucose over the previous four years as good (mean glucose 3-10 mmolIl (54-180 mg/dl)), fair (10-1-14 mmol/l (181-252 mg/dl)) or poor (greater than 14 (Fig. 1) . Fixed flexion deformity of the little finger alone was regarded as a normal variant and not counted as 
Results
No differences between males and females were found for any of the measurements, and the results for both sexes were pooled for subsequent analysis. and diabetics of less than nine years' duration (20 out of 210, X22=31.7; p<O0OOO1).
In Fig. 4 lity of diabetic control also appeared to
The rapidity with which the generalised, asympoint mobility. In the 6-12 year olds poorly tomatic reduction in joint mobility becomes appadiabetics (mean score 6.3± 1-6) were rent after diagnosis suggests that the process ly worse than both the moderately con-responsible begins within months of the onset of )up (6- it is interesting to note the similarities between the skin changes of scleroderma and diabetic cheiroarthropathy which have been previously commented upon.'6 It has been suggested that microangiopathy in a number of different settings, including diabetes mellitus, scleroderma, and lipodermatosclerosis, may eventually lead to similar secondary fibrotic changes in the affected skin,'7 whatever the underlying pathology. If so, then this could explain the high prevalence of hand contractures in longstanding diabetics and the close link with microvascular complications. Although we made no formal assessment of skin thickness, it was our subjective impression that, in those diabetics with hand contractures, the skin of the hands was thickened and coarser than normal.
Finally, our development of an overall scoring system for joint mobility which shows clear differences between diabetics and normals should enable more accurate serial assessments to be made in future longitudinal studies, which are necessary to Limited joint mobility in diabetes mellitus 97 establish the predictive value of a falling joint score with reference to the development of diabetic microangiopathy. diabetes mellitus. 
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